Antagonism of the cytocidal activity and uptake of melphalan by tamoxifen in human breast cancer cells in vitro.
The effect of the antiestrogen tamoxifen on the cytocidal activity and uptake of melphalan in human breast cancer cells was investigated. A clonogenic assay was used to obtain dose-survival curves of estrogen receptor-positive MCF-7 cells and of estrogen receptor-negative Evsa T cells following treatment with melphalan and/or tamoxifen. Isobolograms derived from these dose-survival curves were concave downward, suggesting that the drug interaction was antagonistic. The effect of tamoxifen on melphalan uptake by breast cancer cells was evaluated at steady-state conditions. Thin-layer chromatography revealed that the intracellular level of free intact melphalan (mean +/- S.E.) in control cells was 6.47 +/- 1.21 fmoles/cell and that in cells treated with tamoxifen was 3.60 +/- 0.35 fmoles/cell; this 44% reduction in cellular melphalan was statistically significant (P = 0.006). Thus, the antagonistic cytocidal effect of melphalan and tamoxifen against breast cancer cells appeared to be due to inhibition of melphalan uptake at the steady state by the antiestrogen. Further investigation revealed that tamoxifen inhibited unidirectional melphalan influx in human breast cancer cells both by the sodium-independent system L and by the sodium-dependent system ASC. Tamoxifen also appeared to stimulate melphalan efflux from human breast cancer cells. The first-order rate constant K for melphalan efflux from control cells was 0.085 +/- 0.008 and that from cells treated with tamoxifen was 0.129 +/- 0.005; the difference was highly significant (P less than 0.001). Therefore, the antagonistic effect of tamoxifen on the uptake and cytocidal activity of melphalan in breast cancer cells appeared to be due to inhibition of melphalan influx and stimulation of drug efflux.